POLTERGEIST encodes a protein phosphatase 2C that regulates CLAVATA pathways controlling stem cell identity at Arabidopsis shoot and flower meristems.
Receptor kinases are a large gene family in plants and have more than 600 members in Arabidopsis. Receptor kinases in plants regulate a broad range of developmental processes, including steroid hormone perception, organ elongation, self-incompatibility, and abscission. Intracellular signaling components for receptor kinases in plants are largely unknown. The CLAVATA 1 (CLV1) receptor kinase in Arabidopsis regulates stem cell identity and differentiation through its repression of WUSCHEL (WUS) expression. Mutations at the POLTERGEIST (POL) gene were previously described as phenotypic suppressors of mutations within the CLV1 gene. Genetic evidence placed POL as a downstream regulator of CLAVATA1 signaling. We provide evidence that POL functions in both the CLV1-WUS pathway and a novel WUS-independent CLV1 pathway regulating stem cell identity. We demonstrate that POL encodes a protein phosphatase 2C (PP2C) with a predicted nuclear localization sequence, indicating that it has a role in signal transduction downstream of the CLV1 receptor. The N terminus of POL has a possible regulatory function, and the C terminus has PP2C-like phosphatase catalytic activity. Although the POL catalytic domain is conserved in other PP2Cs, the POL protein represents a unique subclass of plant PP2Cs. POL is broadly expressed throughout the plant. POL represents a novel component of the CLV1 receptor kinase signaling pathway. The ubiquitous expression of POL and pol phenotypes outside the meristem suggest that POL may be a common regulator of many signaling pathways.